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Tissue-cultured plants (Syngonium podophyllum) planted into conventional potting mix and 
hydroculture were investigated for their capacities to bring about reductions of the two major 
types of indoor air pollution; volatile organic compounds (VOCs) and CO2.  
The results confirm that, with a moderate increase in indoor light intensity, the species used 
could be developed and used to remove significant amounts of indoor CO2. The results also 
indicate that hydroculture as a growth medium makes for greater efficacy of CO2 removal 
than potting mix. Furthermore, the VOC removing potential of hydroculture plants was 
demonstrated. Whilst the rate of VOC removal was somewhat slower than plants grown in 
traditional potting mix, the simultaneous capacity of the system for effective CO2 removal is 
evidence that hydroculture is a more effective system for functional indoor plants than the 
potting mix systems that are used now. 
An examination was also made of the possibility of bioaugmentation with both rhizosphere 
bacteria and arbuscular mycorrhizal fungi to improve the performance of the hydroculture 
plants to improve growth and remove more VOCs, while maintaining a lower microbial load 
than potting mix, so as to reduce soil CO2 emissions, however, the efforts trialled here in this 
species were unsuccessful.  
The effect of benzene on the community level physiological profiles of rhizospheric bacteria 
of hydroculture plants was assessed. Whilst the bacterial community present in hydroculture 
was reduced in diversity compared to potting mix, the species present encompassed at least 
some of those involved with VOC removal, thus indicating that hydroculture plants should 
still be an effective means of reducing indoor VOC concentrations. 
A qualitative screen for pathogenic fungal spores from plants grown both in hydroculture and 
potting mix showed the nutrient solution and supporting media did not harbour any 
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ANOSIM Analysis of Similarity 
ANOVA Analysis of Variation 
AMF  Arbuscular Mycorrhizal Fungi 
CFU  Colony Forming Units 
CO2  Carbon Dioxide 
CO  Carbon Monoxide 
CLPP  Community Level Physiological Profiles 
GC  Gas Chromatography 
HP  Hypersensitivity Pneumonitis 
HVAC  Heating, Ventilation and Air Conditioning 
IAQ  Indoor Air Quality 
LCP  Light Compensation Point 
LRC  Light Response Curve 
NOx  Oxides of Nitrogen 
OD  Optical Density 
PAH  Polycyclic aromatic Hydrocarbons 
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PCA  Principal Components Analysis 
ppmv  Parts Per Million by volume 
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TVOC  Total Volatile Organic Compound 
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UTS  University of Technology, Sydney 
VOC  Volatile Organic Compound 






First and foremost I wish to thank my remarkable supervisors; Dr Fraser Torpy and Prof. 
Margaret Burchett. Words cannot express the gratitude and admiration I have for you both. 
From the blind faith you had in me when you brought me to the research group, to the 
continued guidance direction you gave me. No matter how busy you both were in your work 
and personal lives, I always felt that you went over and beyond the amount of effort any other 
honours supervisor gave their students. My experience with the UTS Plants and Indoor 
Environmental Quality Group will be one that I never forget, and I am sincerely grateful to 
have you guys in my life. 
I would like to acknowledge the National Indoor Plants Association (NIPA) for the generous 
research grant used to conduct the experiments. NIPA is an industry peak body, promoting 
the use and appreciation of interior plants, including supporting research such as this project 
into potential benefits to health and wellbeing of indoor plant use. 
Thank you to Lou de Filippis for the continuous advice and instruction. 
Thank you to Jason Brennan for your continual offers for assistance and interest in the 
research. 
Thank you to my fellow honours candidates. You guys are awesome and inspire me to strive 
harder simply because you were all so passionate and skilled in your chosen fields. 
Thank you to my lab assistants and anyone who helped with watering my plants. 
Thank you to all my family and friends who continually gave me support throughout the year. 
Thank you to my parents who have always been there for me. Thank you to my grandmother 
who dealt with my whinging when I had a broken wrist. 
 
